A simple procedure for assigning a sequence motif with an obscure pattern: application to the basic/helix-loop-helix motif.
We have developed a simple method to assign a sequence motif with an obscure pattern. Given a multiple sequence alignment for a region of protein that is known or strongly believed to have the same secondary and tertiary structures, the quantification method by principal component analysis is designed to find the regions most likely to have the same structure in a protein outside of the original set. The potential of this newly developed method was evaluated with reference to the known basic/helix-loop-helix (bHLH) motifs, and its characteristics were discussed with four obscure but well-defined motifs and compared with the other methods for searching sequence motifs. The method was also applied to assign the bHLH motif in Epstein-Barr virus nuclear antigen 1 (EBNA-1). This application revealed one candidate for the basic/helix 1 region and two candidates for the helix 2 region in the bHLH motif, within the region from amino acid residues 460 to 600, which is in good agreement with our previous experimental studies on the DNA binding region of EBNA-1. The basic/helix-loop-helix-loop-helix structure thus assigned suggests a function of EBNA-1 which is associated with both replication and transcription.